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INTRODUCTION 


An  earlier  CNA  study  [1]  estimated  the  effects  of  relative  military 
pay,  reenlistment  bonuses,  and  the  unemployment  rate  on  reenlistment  and 
extension  rates.  However,  that  study  used  data  from  FY  1974  to  FY  1980, 
a  period  during  which  there  was  relatively  little  variation  in  the 
unemployment  rate.  Wider  swings  in  the  unemployment  rate  since  FY  1980 
make  estimates  of  unemployment  effects  on  retention  more  critical  for 
policy  purposes,  and  they  also  provide  the  statistical  variation 
necessary  to  produce  these  estimates. 

Despite  the  wider  swings  in  the  unemployment  rate  during  recent 
years,  relative  military  pay  has  played  at  least  as  important  a  role  as 
the  unemployment  rate  in  determining  retention  rates*  Table  1  presents 
relative  military  pay,  the  unemployment  rate  of  males  20  years  and 
older,  and  selected  first-term  (length  of  service  3-6)  retention 
statistics  for  the  period  FY  1977  -  FY  1984.  Relative  military  pay  is 
defined  as  the  ratio  of  the  RMC  Index  to  the  index  of  average  gross 
hourly  earnings  in  manufacturing.  Both  indices  are  normalised  to  equal 
1.0  in  FY  1977.  Increases  in  the  index  from  one  year  to  the  next 
indicate  that  RMC  Increased  by  a  greater  percentage  than  earnings  in 
manufacturing,  while  decreases  in  the  index  indicate  the  opposite 
situation.  The  extension  rate  is  defined  as  the  percent  of  individuals 
who  sign  new  contracts  for  less  than  36  months  of  additional  service 
among  the  pool  of  individuals  whose  enlistment  contracts  expire  during 
the  fiscal  year.  The  reenlistment  rate  is  defined  as  the  percent  of 
individuals  who  sign  new  contracts  for  at  least  36  months  of  additional 
service  from  the  same  pool  of  individuals.  The  total  retention  rate  is 
the  sum  of  the  extension  rate  and  the  reenlistment  rate. 

As  table  1  Indicates,  relative  military  pay  decreased  from  FY  1977 
to  FY  1979  and  then  Increased  for  the  remainder  of  the  period,  although 
the  Increase  from  FY  1982  to  FY  1984  was  negligible.  Both  the 
reenlistment  rate  and  the  total  retention  rate  followed  exactly  the  same 
pattern,  except  that  the  total  retention  rate  dropped  slightly  in  FY 
1984  due  to  a  decline  in  extensions*  The  unemployment  rate  again  shows 
the  same  pattern,  except  that  the  drop  in  uneoployment  in  FY  1984  may 
explain  the  decline  in  extensions  that  could  not  be  explained  by  the 
essentially  constant  value  of  relative  military  pay. 

It  appears  from  the  time-series  comparisons  that  either  relative 
military  pay  or  the  unemployment  rate  alone  can  explain  trends  in 
retention,  and  that  the  separate  effects  of  these  two  variables  may  be 
impossible  to  disentangle.  However,  because  of  rating-specific  Selected 
Reenllstment  Bonuses  (SRBs),  military  pay  varies  not  only  across  years 
but  also  across  ratings  In  a  given  year.  This  additional  cross-section 
variation  in  military  pay  allows  estimation  of  separate  pay  and 
unemployment  effects.  Moreover,  military  pay  can  explain  a  portion  of 
the  cross-section  variation  in  retention  rates  as  well  as  the 


time-series  variation*  By  contrast,  the  unemployment  rate,  which  varies 
over  time  but  not  across  ratings,  has  no  cross-section  explanatory 
power.  Therefore,  military  pay  contributes  more  to  the  overall 
explanation  of  retention  rates  than  does  the  unemployment  rate.  Hence, 
while  this  study  reports  statistically  significant  effects  of 
unemployment  on  retention,  unemployment  is  of  only  secondary  importance 
when  compared  to  military  pay. 

LOGIT  MODEL 

This  study  uses  the  logit  model  to  estimate  the  probabilities  of 
extending,  reenlisting,  and  leaving  the  Navy.  The  logit  model  is 
discussed  in  great  detail  in  an  earlier  CNA.  study  [1]  and  in  the 
statistical  literature  [2,3,4].  Only  its  most  important  properties  will 
be  presented  here. 

The  logit  model  may  be  expressed  in  log-odds  form  as: 

log  (PE/PL)  -  +  8 (Mg-  +  nx  (1) 

log  (PR/PL)  •  OjX  +  BCKg-  M^  +  u2  ^  (2) 

In  equations  1  and  2,  Pg  represents  the  extension  rate,  PR 
represents  the  reenlistaent  rate,  and  P,  represents  the  separation 
rate.  The  vector  X  contains  personal  characteristics  that  Influence 
the  three  rates,  subject  to  the  constraint  that  Pg  +  Pr  +  The 

vector  X  may  also  contain  factors  such  as  the  unemployment  rate  that 
vary  over  time  but  not  in  the  cross-section.  The  pay  variables  Mg. 

MR,  and  represent  the  discounted  earnings  streams  from  extending, 
reenllstlng,  and  leaving,  respectively.  Finally,  a.,  a,,,  and  0  are 
unknown  coefficients,  while  and  u2  are  random  disturbances. 

When  using  grouped  data,  the  log*odds  on  the  left-hand  sides  of 
equations  l  and  2  are  both  finite  as  long  as  Pg,  PR,  and  P^  are  each 
strictly  positive  end  strictly  less  than  unity.  The  model  may  be 
estimated  by  generalised  least  squares,  using  the  weights  suggested  by 
Cox  [4]  to  restore  equality  of  variances  across  observations. 


Finally,  the  coefficients  a.  and  a,  do  not  give  the  partial 
derivatives  of  PR  and  PR  with  respect  to  X.  Rather,  the  partial 
derivatives  are  given  by  the  following  formulae: 


3Pg/3X  -  GL| 

pEd 

-  pe> 

'  “2  PS  PR 

(3) 

3PR/3X  •  c«2 

pR(i 

-PR> 

"  “1  PE  PR  ‘ 

(4) 

Mote  that  the  signs  as  well  as  the  magnltitudes  of  the  partial 
derivatives  may  differ  from  those  of  and  ag. 
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DATA 


Data  were  collected  on  first-term  (length  of  service  3-6) 
reenlistment  decisions  during  the  period  FT  1977  -  FY  1984.  All 
individuals  whose  initial  enlistment  contracts  expired  during  the  period 
were  grouped  into  cells  defined  by  rating,  lengths f -service,  and  fiscal 
year.  There  were  72  ratings  analyzed,  4  length-of-service  cells  (3-6), 
and  8  fiscal  years.  The  72  ratings  were  divided  into  the  9  rating 
groups  listed  in  table  2.  These  are  the  same  rating  groups  that  were 
used  in  the  earlier  CNA  study  [1]. 

The  extension  and  reenlistment  rates  in  each  cell  were  computed 
from  the  Defense  Manpower  Data  Center  enlisted  transition  tapes.  The 
percent  white,  average  education,  and  average  paygrade  in  each  cell  were 
computed  from  the  enlisted  master  tapes.  The  earnings  streams  Mg,  MR, 
and  Mg  were  computed  over  a  4-year  time  horizon  vising  a  10  percent 
discount  rate*  The  earnings  stream  from  extending,  Mg,  was  computed  as 
a  4-year  stream  of  Regular  Military  Compensation  (RMC),  where  RMC  was 
predicted  for  each  cell  on  the  basis  of  length-of-servlce  and  current 
average  paygrade.  The  earnings  stream  from  reenlisting.  Mg,  was 
computed  as  Mg  plus  the  SRB  award.  Finally,  the  earnings  stream  from 
leaving,  M. ,  was  predicted  from  an  earnings  function  for  veterans  1 51, 
using  length  of  service,  percent  white,  and  average  education  in  each 
cell  to  form  the  prediction. 

ESTIMATES 

Table  3  presents  the  generalized  least-squares  estimates  of  the 
unemployment  coefficients  In  equations  1  and  2.  Mote  that  dummy 
variables  for  length-of-service  4,  5,  and  6  were  Included  in  the 
vector  X,  but  the  coefficients  are  not  reported.  In  addition,  the 
percent  white,  average  education,  and  average  pay  grade  were  not 
directly  included  in  the  model,  but  were  indirectly  Included  through 
their  determination  of  the  earnings  streams  Mg,  Mg,  and  Mg, 

All  of  the  logit  coefficients  in  table  3  are  positive  and 
statistically  significant.  However,  as  was  pointed  out  earlier,  the 
logit  coefficients  do  not  give  the  partial  derivatives  of  the  retention 
rates.  Instead,  the  partial  derivatives  were  calculated  using  equations 
3  and  4,  and  are  displayed  In  table  4.  Also  displayed  In  table  4  are 
the  unemployment  elasticities,  defined  as  the  percent  (not  percentage 
point)  effect  on  the  retention  rates  of  s  1  percent  (not  percentage 
point)  Increase  In  the  uneaployment  rate*  Note  that  partial  derivative 
of  the  overall  retention  rate  equals  the  sum  of  the  partial  derivatives 
of  the  extension  and  reenlistment  rates.  However,  the  elasticity  of  the 
overall  retention  rate  equals  a  weighted  average  of  the  elasticities  of 
the  extension  and  reenlistment  rates. 
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Aviation  Maintenance  AD,  ADR:  Aviation  Machinist's  Mate 

AME,  AMR,  AMS:  Aviation  Structural  Mechanic 
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Percentage  point  effect  of  a  1  percentage  point  Increase  In  the  unemployment  rate. 
Percent  effect  of  a  l  percent  Increase  In  the  unemployment  rate. 

Elasticity  of  the  total  retention  rate  with  respect  to  RMC. 


The  partial  derivatives  and  elasticities  of  the  extension  rate  with 
respect  to  the  unemployment  rate  are  all  positive.  The  same  is  true  of 
the  reenlistment  rate,  except  for  the  anomalous  negative  signs  in  the 
Ship/Aircraft  Support  and  Construction  rating  groups.  However,  even  in 
the  presence  of  these  two  negative  signs,  the  partial  derivatives  and 
elasticities  of  the  overall  retention  rate  are  all  positive. 

For  seven  of  the  nine  rating  groups,  the  unemployment  rate  has  a 
larger  effect  on  the  extension  rate  than  on  the  reenlistment  rate.. 
Hence,  it  appears  that  the  retention  effect  of  higher  unemployment  is 
distributed  disproportionately  toward  increases  in  the  number  of 
extensions. 

For  comparison  purposes,  the  final  column  of  table  4  presents  the 
elasticity  of  the  total  retention  rate  with  respect  to  RMC  ,  Except  for 
the  Health  Care  rating  group,  the  pay  elasticities  are  about  three  to 
five  times  as  large  as  the  unemployment  elasticities.  It  follows  that  a 
10  percent  decrease  in  the  unemployment  rate  may  be  offset  by  a  2  to  4 
percent  increase  in  military  pay.  As  another  example,  the  26  percent 
decrease  in  the  unemployment  rate  from  F7  1983  to  FY  1964  could  lave 
been  offset  by  a  military  pay  increase  of  at  most  9  percent. 

Finally,  the  large  Increases  in  the  unemployment  rate  and 
especially  in  military  pay  in  FY  1981  were  positively  correlated  with  a 
concurrent  large  increase  in  sea  pay.  Because  sea  pay  is  omitted  from 
the  retention  model,  the  pay  and  unemployment  elasticities  may  both  be 
slightly  upward  biased.  However,  the  ratio  of  elasticties  will  be 
unbiased  if  both  individual  elasticities  are  biased  by  the  same 
percentage, 

CONCLUSIONS 

This  study  has  presented  estimates  of  the  effects  of  the 
unemployment  rate  on  first-term  reenlistment  and  extension  rates.  The 
effects  are  almost  all  positive,  although  the  unemployment  rate  has  a 
larger  effect  on  the  extension  rate  than  on  the  reenlistment  rate. 


1.  The  partial  derivative  of  the  total  retention  rate  with  respect  to 
RMC  equuls  gPv (1  ~  ?» ),  where  a  is  the  pay  coefficient.  The  elasticity 
is  obtained  after  multiplying  the  partial  derivative  by  RMC/(1  -P.), 
yielding  the  result  gP^RMC.  Both  PL  and  RMC  are  evaluated  at  the 
sample  means. 
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While  unemployment  Is  an  important  determinant  of  retention,  It  is 
of  only  secondary  importance  when  compared  to  military  pay.  Military 
pay  can  be  used  not  only  to  offset  changes  in  unemployment  from  year  to 
year,  but  also  to  control  differences  in  retention  rates  across  ratings 
through  reenlistment  bonuses.  Flexible,  targeted  pays  such  as 
reenlistment  bonuses  are  the  Navy's  most  potent  tool  for  controlling 
retention  rates. 
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